Abstract
Materials and Methods

110
Bacterial strains, culture conditions and reagents. All B. subtilis strains used in this 111 work were derived from strain 168 and are listed in Table 1 . The growth medium used 112 routinely was Luria-Bertani (LB) medium. When required, Neomycin (Neo; 10 μg ml 1 ),
113
Tetracycline (Tet; 10 μg ml 1 ), Spectinomycin (Sp; 100 μg ml 1 ), Chloramphenicol (Cm; Cr(VI) dose necessary to get a LD 50 and incubated for 3 h at 37°C with shaking.
224
Subsequently, cells collected from culture flasks by centrifugation at 5,000  g for 10 min, activity that generates single-strand breaks following 8-oxo-G attack (37). Subsequently,
244
DNA was maintained in a denatured state and electrophoresed through a 0.8% alkaline 245 agarose gels with buffer recirculation as described previously (38). Figure 4 , the probe detected a very low level of intracellular ROS 342 in untreated cells; however, the intracellular concentration of these toxic species 343 dramatically increased (~866 ± 4.85 times; P = 0.0076) in the cells that were incubated 344 with Cr(VI) (Fig. 4) . Consequently, these results suggest that chromium affects cell 345 viability by promoting the intracellular synthesis of oxygen radicals. (Fig. 2A) ; moreover, as previously shown in this work, Cr(VI)
350
increased the intracellular concentration of ROS (Fig. 4) (Fig. 6B ).
375
The GO system counteracts the genotoxic effects promoted by chromium in B. subtilis.
376
In organisms of the three domains of life, the genotoxic effects of the oxidized base 8-oxo-
377
G are mainly counteracted by a set of three proteins collectively termed the GO system (49- Figure 6A , the absence of the full GO system markedly increased the susceptibility of B.
386
subtilis to chromium compared to the wild-type parental strain containing the functional 387 proteins. We further inquired whether the major susceptibility of the GO-deficient strain to
388
Cr(VI) treatment is associated with elevated concentrations of intracellular ROS. As shown 389 in Figure 4 , the presence of chromium dramatically increased the amount of ROS in the 390 GO-deficient strain; in fact, the concentration of oxygen radicals was around 17 times 391 greater in the GO mutant than in the wild-type strain (Fig. 4) (1787 ± 23, P = 0.011) by the presence of chromium in the culture medium (Fig. 6B ).
398
These results strongly suggest that one of the mechanisms employed by chromium to kill B.
399
subtilis cells involves the production of the genotoxic 8-oxo-G lesion promoted by ROS 400 and that the DNA repair GO system is involved in counteracting such effects. In support of 401 these hypotheses, AGE analysis showed that in comparison with purified DNA of the wild-402 type strain, a significantly major amount of 8-oxo-Gs was detected by the Fpg probe in 403 genomic DNA samples isolated from the ΔGO strain, even in the absence of the metal (Fig   404   5A , compare lanes 5 and 6, and Table 2 ). Notably, the AGE analysis also revealed that the these genomic DNA′s samples (Fig. 5A , compare lanes 7 and 8, and Table 2 ). Therefore, in hexavalent chromium of the GO-deficient strain is associated with the formation of 8-oxo-
488
G in DNA and that the GO repair system plays a pivotal role in counteracting such effects.
489
It must be pointed that the pleiotropic effects leading to a major production of ROS in the lesions that are also generated by oxidative stress (65). Therefore, in addition to 8-oxo-G, 
